30 M a rc h 1 8 8 9 -11 J u n e 1983 E lected F .R . S . 1943 B y N . J. P e t c h , F .R .S ., and L . B a r n a r d A n d r e w M c C a n c e , C h a irm a n of C olvilles L td , G lasgow , fro m 1957 u n til his re tire m e n t in 1965, died on 11 J u n e 1983, aged 94. H e will be re m e m b e re d as a d o m in a n t figure in th e Steel In d u s try b efo re n a tio n a li zation, p a rtic u la rly in S c o tla n d . A rem ark ab le m an , he w as b o th an in d u stria l and a scientific leader.
A n d re w M c C a n c e w as b o rn at C a d d e r, n e a r G lasgow , in 1889 and b ro u g h t u p in Crieff. H is fa th e r w o rk ed for th e G ra h a m Jo in t Stock S h ip p in g C o m p a n y of G lasgow on tra d e w ith th e E ast. H e had th e b est of early ad v antages, a d e te rm in e d m o th e r. H e was also fo rtu n a te in his schools. F irst, M o rris o n 's A cadem y in Crieff, th e n A llan G le n 's in G lasgow . H e re , science was en co u rag ed . In d ee d , it was later th e school of tw o of th e S o c iety 's p re se n t F ellow s, L o rd T o d d , P ast P re sid e n t of the R oyal S ociety, and S ir M o n ta g u e F in n isto n . M c C a n c e 's choice of career seem s to have b een d e te rm in e d by his read in g a lectu re by P ro fesso r J. O. A rn o ld of Sheffield on th e th eo ry of m etals. H e w ent to th e Royal School of M in es and g ra d u a te d in m eta llu rg y in 1910.
A fter g ra d u a tio n , M cC an ce initially o b tain e d u n p a id experience in steelm aking at B eard sm o res in G lasgow , w here, six m o n th s later, he was given an a p p o in tm e n t at 30 shillings a week. Q u ite quickly, he m ade his m ark by c o n trib u tio n s to the p rev e n tio n of cracking in a rm o u r plate ingots and to the so ften in g h e a t-tre a tm e n t of a rm o u r plate. H e becam e assistan t a rm o u r m an ag er and rem ain ed w ith B eardm ores u n til 1919. A crane accid en t in 1913 broke his b rea stb o n e and five ribs, p u n c tu rin g a lung. T h e re was no p e rm a n e n t in ju ry , b u t he was away from the w orks for five m o n th s.
T h ro u g h o u t his tim e at B eardm ores, w hich in clu d ed W o rld W ar I, M cC an ce, w hile disch arg in g his co n sid erab le m anagerial responsibilities, 389 so u g h t p ro p e r scientific u n d e rs ta n d in g o f th e tec h n ica l p ro b le m s he e n c o u n te re d . E x p e rim e n ta l w ork c a rrie d o u t at th e R oyal T e c h n ic a l C ollege and at th e U n iv e rsity o f G lasgow s u p p le m e n te d h is in v e stig a tio n s in th e w orks.
T o read M c C a n c e 's early p a p e rs n o w is to tu r n back a g rea t n u m b e r of pages in m eta llu rg ic a l h isto ry to som e classical p ro b le m s. H is in itial in te re st w as in th e allo tro p y of iro n and in th e n a tu re o f th e v ario u s s tru c tu re s o b se rv e d m icro sco p ically in h e a t-tre a te d steels. T h is w as one o f th e g reat m eta llu rg ic a l to p ics o f th e day. M c C a n c e 's first p a p e r 'T h e c o n stitu tio n of tro o stite a n d th e te m p e rin g of ste e l' a p p e a re d in 1910, th e resu lt o f u n d e rg ra d u a te w ork. T ro o s tite is one o f th e s tru c tu re s fo rm e d on m o d era te ly ra p id cooling. T h e co n clu sio n was th a t it c o n sisted o f iro n c a rb id e su sp en d e d in a -iro n th a t h ad 'n o t yet a tta in e d its c ry sta llin e state o f fe rrite '. It is ra th e r sad th a t A rn o ld , w hose w ritin g was su ch a critical facto r in M c C a n c e 's choice o f career, c o n trib u te d a q u ite u n p le a sa n t d iscu ssio n to th is p a p e r, b u t th a t w as A rn o ld 's style.
T h e re follow ed in 1914 a m ajo r p a p e r h av in g a d ire c t b e a rin g on th e w ork at B eard m o res, 'A c o n trib u tio n to th e th e o ry o f h a rd e n in g '. T h e reference is to th e h a rd e n in g of steel by q u e n c h in g . M c C a n c e ex am in ed w h at co u ld be le a rn t fro m m ag n etic, electrical and vo lu m e changes.
T h e m ain co n clu sio n w as th a t th e a llo tro p ic change y -a iro n takes place d u rin g th e h a rd e n in g -q u e n c h , b u t th ere is insufficient tim e fo r th e c arb o n to sep arate fro m so lu tio n , so th e h a rd e n e d steel is su p e rs a tu ra te d a -iro n . H ow ever, m o re w as n e e d ed to explain th e h a rd n e ss. T h e a m o u n t of c a rb o n involved p ro d u c e s only slig h t h a rd e n in g w h en in so lu tio n in yiron, M cC an ce th e re fo re co n c lu d e d th a t th e c a rb o n is n o t th e h a rd e n in g agent, b u t th a t th e a -iro n itself is th e cause. H is a rg u m e n t w as th a t in th e y -a tra n sfo rm a tio n d u rin g q u e n c h in g , th e 'sm all cry stallin e u n its of w hich th e larger crystals are b u ilt' have insufficient tim e to arran g e them selves p erfectly. T h is he c o n sid e red w as also th e state g e n e ra te d by plastic d e fo rm atio n , th e co n clu sio n b ein g th a t q u e n c h -h a rd e n in g w as essentially sim ilar to w o rk -h a rd e n in g .
A t th e tim e, th e o ld er th eo ry of th e h a rd e n e d s tru c tu re as a so lu tio n of carb o n in p -iro n h ad b een largely rep laced by R o se n h a in 's d e v e lo p m en t of the ideas of B eilby. It was su p p o sed th a t d u rin g q u e n c h in g the cry stallizatio n o f a -iro n and th e se p ara tio n o f c a rb id e c o m m en ced , and th a t th e tin y a -iro n cry stals w ere each su rro u n d e d by an a m o rp h o u s layer. T h e h a rd n e ss was due to th is a m o rp h o u s layer.
F u rth e r reso lu tio n of th is p ro b le m of q u e n c h -h a rd e n in g h ad to aw ait the d e v e lo p m en t o f X -ra y c ry sta llo g ra p h y an d of a fu ller know ledge of crystal s tru c tu re s. I t illu strate s well the c o n trib u tio n such know ledge m ade in clearing up a n u m b e r of lo n g -sta n d in g p ro b le m s in m etallu rg y . O n balance, M c C an ce co u ld p ro b a b ly be said to have been n e a re r th e m ark th a n R o sen h ain .
T h is p a p e r also c o n ta in e d ca lc u la tio n s and m e a s u re m e n ts on th e co o lin g rates p ro d u c e d by q u e n c h in g , a n d c o n sid e re d q u e n c h -c ra c k in g . T h e a-|3 ch an g e in iro n w as still a m a tte r o f d isc u ssio n . O n ly a few years b e fo re it h a d b e e n sh o w n th a t th is w as a m ag n e tic , n o t an a llo tro p ic ch an g e. M c C a n c e c o n sid e re d w hy, n e v e rth ele ss, th e re w as a d is c o n tin u ity in a co o lin g c u rv e an d sh o w ed it was d u e to specific h e a t changes.
In th o se days, th e Iro n a n d S teel I n s titu te , in w hose J o u rn a l th e p a p e r a p p e a re d , p u b lis h e d d isc u ssio n s, a n d it m u st have given M c C a n c e c o n sid e rab le sa tisfa c tio n th a t th is, his first m ajo r p a p e r, aro u se d m u c h a p p re c ia tiv e c o m m e n t by m an y of th e g reat n am es in m e ta llu rg y at th e tim e R o se n h a in , H ad field , H atfield , L e C h a te lier, C a m p b e ll, S a u v e u r an d S tead .
In ste e lm a k in g a n d in th e p ro p e rtie s of th e finished steel, seco n d ary c h a ra c te rs o ften d o m in a te th e stage. M c C a n c e tu rn e d his a tte n tio n to one su ch asp ect in tw o p a p e rs (1917, 1918) on n o n -m e ta llic in clu sio n s in steel. A t th e tim e, th e im p o rta n c e of in clu sio n s h ad n o t b een fully realized, b u t M c C a n c e 's c o n c ern w ith a rm o u r plate h ad focused his a tte n tio n . R e c o g n itio n of th e ir im p o rta n c e has, of co u rse, steadily in creased , p a rtic u la rly now th a t e n g in e e rin g design in m o re critical situ a tio n s is b ased on th e p re v e n tio n of fra c tu re ra th e r th a n o f d e fo rm atio n , and the w hole su b je c t of fra c tu re m ech an ics has evolved. A n in clu sio n can be the critical defect. So, M c C an ce iden tified an im p o rta n t to p ic and th ese tw o p a p e rs w ere a g rea t step fo rw ard in u n d e rs ta n d in g th e fo rm a tio n of in clu sio n s in steel.
Back in 1900, A rn o ld show ed th a t the effect of m an g an ese in p re v e n t ing b rittle n e ss in fo rg in g (h o t-sh o rtn e ss) was d ue to su p p re ssin g th e fo rm a tio n o f readily fusible F eS eu tectic at g rain b o u n d a rie s. In ste a d , th e s u lp h u r ap p e are d as grey globules of M n S . T h e re a fte r, th e re d eveloped a ten d e n c y for all in clu sio n s to be 'c h riste n e d m anganese su lp h id e w ith rare in d is c rim in a tio n '. In his 1917 p ap er, M cC an ce show ed th at, w hilst som e w ere M n S , m an y of th e in clusions w ere in fact m anganese silicate. T h e se , he arg u ed , w ere o riginally fu rn ace slag p articles, su sp en d e d in the liq u id steel, b u t reactio n had o c c u rre d w ith th e m anganese ad d ed on p o u rin g , T h e 1918 p a p e r recognized th a t, ad d itio n ally , inclusions could be d eo x id atio n p ro d u c ts fo rm ed by reaction of th e oxygen in so lu tio n in liq u id steel, w ith the deoxidizers ad d ed at the end of steelm aking. It is in te re stin g to note th a t the w hole idea of oxygen in so lu tio n in the steel, alth o u g h n o t ab solutely new , was sufficiently u n se ttle d at th a t tim e to ju stify d iscussion. M cC an ce also p o in te d ou t w hat later becam e w ellrecognized, nam ely, th a t to elim inate inclusions from liquid steel re q u ire d agg reg atio n of the sm aller particles into larger ones and also tim e for these to rise to th e surface. T h is , he realized, d e p e n d s on having a fluid slag, w hich in tu rn d e p en d s on slag basicity and on e n su rin g an ad eq u ately high tem p e ra tu re .
A g rea t deal o f e x p e rim e n ta l w ork w en t in to th ese p ap ers; it involved id en tify in g th e c o n s titu tio n and co m p o sitio n of th e in clu sio n s p re se n t. It is a so b e rin g th o u g h t th a t th e ir sm all size a n d th e ir e m b e d d in g in steel n o rm a lly p re v e n te d analysis and th e m e th o d available fo r id en tifica tio n was p rin c ip ally the e x a m in atio n u n d e r th e m icro sco p e o f co lo u rs p r o d u ced by v arious etc h in g agents. T o relate c o n s titu tio n to co m p o sitio n also re q u ire d c o n sid e rab le w ork on th e ph ase d iag ram s o f th e rele v an t oxide system s.
T h e C l y d e A l l o y S t e e l C o m p a n y T h e y ear 1919 was of g rea t significance for M c C a n c e. H e felt th e re was a g reat fu tu re in alloy steelm ak in g a n d w ith T . In th e early days he d id ev ery th in g . H e su p p lie d th e m an a g e m e n t, the tech n ical ex p ertise, chased o rd ers and kep t th e accounts: a seven day week. A n a p p re c ia tio n by J o h n C olville w h en th e firm w as 25 years old recalls how , at tim es, M cC an ce used to sleep at th e w orks and cook b reak fast on the office fire. W ith th e slum p and th e m in e rs ' strike, it was a ro u g h tim e for a new firm . F in an ce rem ain ed tig h t; loans w ere raised. H ow ever, a c o n n e ctio n was b u ilt-u p w ith ship b u ild e rs, w ith m o to rc a r m a n u fa c tu re rs (F o rd , A u stin , Sw ift) and w ith V ulcan lorries. T h e c o m p an y su rv iv ed , p ro d u c in g rolled p ro d u c ts and castings in alloy and stainless steels.
A lth o u g h so b usy in this w ay d u rin g th e early 1920s, it was n e v e rth e less at th is tim e th a t M cC an ce m ade his m o st im p o rta n t scientific c o n trib u tio n . T h is was to th e physical c h e m istry of steelm aking. T h e m aking of steel involves the rem oval of im p u ritie s by a reactive slag and has m any co m p licated featu res. A t th a t tim e, m u ch was know n from practical observ atio n , m u ch less was p ro p e rly u n d e rsto o d .
M cC ance recognized th a t an in te rd e p e n d e n t collection of balanced reactions w ere involved and th a t th e balances a ltered w ith p ro g ress in the refining, w ith changes in slag c o m p o sitio n or te m p e ra tu re of the b a th , w ith the te m p e ra tu re change on p o u rin g and casting, and w ith the deo x id izer ad d itio n s m ade at th a t tim e. H e p u t this on a q u a n tita tiv e basis, so the detailed u n d e rsta n d in g of th e often co m p licated p a tte rn of the reactions was m u ch im p ro v ed and p ractical o b serv atio n s becam e u n d e rsta n d a b le . M c C a n c e beg an w o rk on th is to p ic at B e a rd m o res and w as n o t in a p o sitio n to c a rry o u t p e rso n a l e x p e rim e n ta l m e a su re m e n ts. H is p rin c ip al p a p e r (1925) re p re s e n te d th e re su lt of nin e years of w ork, m ain ly in spare tim e, in w h ic h he d rew on th e available p u b lish e d th e rm o d y n a m ic data a n d th e n w o rk ed o u t th e b e st figures th a t gave in te rn a l co n sisten cy in the g ro u p of rea c tio n s involved.
W ith h is very c o m p le te tre a tm e n t of all th e reactio n s, M c C a n c e took ste e lm a k in g c h e m istry u p to th e stage w h ere it b ecam e necessary to c o n sid e r th e activ ities in th e slag a n d som e initial c o n sid e ra tio n of th is asp ect w as given in his ex ten siv e review of 1938.
T h e fo rtu n e s of C lyde A lloy in th e 1920's set M c C a n c e an d the firm of C olvilles on, w h a t has b een ap tly d e scrib ed as c o n v erg in g courses. Jo h n C raig, w ho w as c h a irm a n o f b o th co m p an ies, w as p a rtic u la rly im p re sse d by M c C a n c e and in 1930 in v ited h im to b eco m e G e n e ral M a n a g e r of C olvilles. So b eg an a p a rtn e rs h ip th a t sh ap ed th e w hole d e v e lo p m en t of th e S c o ttish steel in d u stry , w ith J o h n C raig (later S ir Jo h n ) as th e m ajo r n e g o tia to r and M c C a n c e as th e tech n ical reo rg an izer. T h is lasted u n til S ir J o h n re tire d fro m th e c h a irm a n sh ip in 1956 and was succeeded by M cC an ce. By th e n he was S ir A n d re w M cC an ce, h aving b een k n ig h te d in 1947.
Since for th irty -fiv e years S ir A n d re w 's life was co m p letely tied up w ith C olvilles and the S c o ttish iro n and steel in d u stry , it is a p p ro p ria te to give som e a cco u n t of these tw o.
T h e in d u stry was o riginally fo u n d ed on p ig -iro n p ro d u c e d fro m local su p p lies o f iro n ore and of su itab le coal. In 1880, 2 \ m illion to n s of ore w ere used, p ro d u c in g a b o u t one m illion tons of p ig -iro n , and S cotland held an im p o rta n t p o sitio n in th e w orld iron m ark et. Q u ite quickly, the local ore su p p lies began to decline, b u t th ey w ere replaced by im p o rts. C astin g s and w ro u g h t iron w ere p ro d u ce d . W h en B essem er in v en ted b ulk steelm aking, his process was trie d , b u t th e iro n s w ere too h igh in p h o sp h o ru s. It was new com panies, w ith the Steel C o m p an y of S cotland as th e p io n eer, th a t d eveloped the a ltern ativ e open h e a rth steelm aking in S co tlan d , and th is was closely linked to th e needs of the C lyde sh ip b u ild in g . D avid C olville, th e yo u n g est of a fam ily of eleven, cam e from C a m p b e lto w n on K in ty re . H e set up as a p rov ision m e rc h a n t in G lasgow , b u t in 1861 decided to becom e an iro n -m ak er, a lth o u g h he had no technical know ledge. T h is was su p p lied by his p a rtn e r, T h o m a s G ray. T h e p a rtn e rs h ip was dissolved in 1870, b u t tw o years later the new firm of D avid C olville began op eratio n s in the D alzell w orks at M o therw ell. S teelm aking was in tro d u c e d in 1882. T h a t was only seven years before M cC ance was b o rn . T h e firm p ro sp e re d . T h e re was fu rth e r gro w th u n d e r th e second g e n e ra tio n , p a rtic u la rly A rc h ib a ld and D a v id , ju n io r. T h e la tte r was tra in e d in steelm ak in g and was very d y n am ic an d active in e n su rin g tech n ical p ro g ress. U n fo rtu n a te ly , b o th d ied w ith in tw o m o n th s of each o th e r d u rin g W o rld W a r I; D a v id w as only 56. J o h n M c C raig , w ho had jo in e d th e firm as an office boy an d w as th e n 42, becam e C h a irm a n and M a n ag in g D ire c to r. By th e e n d of th e w ar, C olvilles h ad em e rg ed as th e leading co m p an y in th e S c o ttish steel in d u stry . It h ad an an n u al p ro d u c tio n o f th re e q u a rte rs o f a m illio n to n s, 4 0 % o f th e S c o ttish to tal, and w as one of th e b ig g est U .K . steel co m p an ies.
T h e 1920s w ere te rrib le years for th e steel in d u stry . In S co tlan d , d u rin g the sh o rt sh ip b u ild in g b o o m im m ed iately afte r th e w ar, th e steel firm s w ere b o u g h t up by sh ip b u ild e rs an x io u s to e n su re th e ir p late su p p lies. C olvilles becam e 95% ow ned by H a rla n d an d W olff. V ery quickly, the boom b ecam e th e d e p re ssio n , a n d th e co m p an ies fo u n d th em selv es sad d led w ith large loans on w h ich th ey co u ld afford n e ith e r th e rep a y m en ts n o r th e in te rest.
F ro m 1923, th ere w ere a long series of involved n e g o tia tio n s aim ed at a full m erg e r and ratio n aliz a tio n of th e S c o ttish co m p an ies. Jo h n C raig played a very active p a rt. B ut, in spite of th e p re ssu re fro m th e G o v e rn m e n t and fro m M o n ta g u e N o rm a n at th e B ank of E n g la n d , th ese efforts fo u n d ere d . T w o im p o rta n t re p o rts on th e S c o ttish steel in d u stry w ere p ro d u c e d at th e tim e, th e B rassert re p o rt by th e A m erican c o n su ltin g firm and the B ruce G a rd n e r re p o rt. E v en tu ally , in d e p e n d e n t neg o tiatio n s by Jo h n C raig d u rin g 1931-36 led first to a m erg e r of D av id C olvilles and Jam es D u n lo p and Co. w ith th e fo rm a tio n of C olvilles L td , and th en th e takeover of th e B e a rd m o re M o sse n d w orks, th e Steel C o m p an y of S co tlan d and L a n a rk sh ire Steel. T h u s , th e in d u stry in S co tlan d was g a th e red p re d o m in a n tly (8 0 % ) into one co m p an y . T h is th e n rep re sen te d a collection o f d isp e rsed w orks, som e w ith old and inefficient p lan t, and th e im p o rta n t p o in t was how co u ld th is be fo rm e d into a technically efficient u n it. S u ch was th e p ro b le m th a t faced M c C an ce in his early years at C olvilles.
T h e m o st obvious deficiency was in p ig -iro n p ro d u c tio n . T h e b last furnaces w ere old and of sm all size. T h e design h ad evolved u sin g local ore and lo w -cru sh in g s tre n g th coal; it was n o t w e ll-a d ap te d for th e use of coke and im p o rte d ore. Because of the lack of iron, steelm ak in g used a large p ro p o rtio n of scrap (70% of th e charge). C old m etal p ractice was follow ed; th a t is, th e o p en h e a rth furnaces w ere fed w ith solid m etal, w hich th e n had to be m elted . T h e five b last furnaces at th e G len g arn o ck w orks w ere losing m oney and M cC an ce closed th em dow n. In fact, Jo h n C raig believed it w as uneconom ical to c o n tin u e p ig -iro n p ro d u c tio n in S co tlan d , and he very n early n e g o tiated a c o n tra ct for su p p lies from T a ta s in In d ia. H ow ever, th ere w ere 80 000 tons of iro n ore at th e C lyde Iro n w orks th a t cam e w ith th e Jam es D u n lo p m erg e r and these h ad to be used up. By som e red esig n in g of th e in te rio r of one b last furnace th ere, ra th e r on th e lines of F o r d 's fu rn a c e at D a g e n h a m , a n d by a tte n tio n to ch a rg e p re p a ra tio n , M c C a n c e w as able to p ro d u c e iro n at a sm all p ro fit and at a p ric e less th a n for im p o rtin g (C ly d e Iro n 53/2 [£2.66] p e r to n , E n g lish 5 8 /-[£ 2 .9 0 ], In d ia n 58/6 [£ 2 .9 2 £ |).
O n th is basis, M c C a n c e p e rs u a d e d th e C olvilles b o a rd to a d o p t a plan for a m o re econom ical fully in te g ra te d w orks. T h is involved th e b u ild in g of new b la st fu rn a c e s an d coke ovens at C lyde Iro n and th e in te g ra tio n of th ese w ith th e C ly d e b rid g e steelw orks across th e C lyde. L iq u id iro n an d th e b last fu rn a c e gases co u ld th e n be d ire c tly conveyed on a b rid g e across th e riv e r to th e steelw o rk s, and th e o p e n -h e a rth fu rn a c e s co u ld be c h a rg e d w ith liq u id , in ste a d o f solid iro n (h o t m etal practice).
T h is w as th e first o f th e m o d e rn iz a tio n p lan s b ro u g h t in by M cC an ce. In th is, he d id n o t b lin d ly follow d e v e lo p m en ts elsew here. As is e v id en t in his P re sid e n tia l A d d re ss on b last fu rn a c e d e v e lo p m en t to th e W est of S c o tla n d Iro n an d S teel In s titu te (1934) , he analysed every b it o f p lan t, b last fu rn a c e s, b lo w in g e q u ip m e n t, po w er u n its, stoves and gas cleaning p la n t, an d c o n sid e red w h a t w as a p p ro p ria te for his co n d itio n s o f ore, coke, d e m a n d , etc. H e was co n c ern e d w ith th e q u e stio n of o p tim u m size. 'W h e n th e tim es of p o o r d e m a n d , such as we have recen tly passed th ro u g h , are re m e m b e re d , th e lig h ter b u rd e n of sta n d in g charges and th e ir g re a te r flexibility are very real c o m p e n sa tio n s w h ich th e sm all p lan ts enjoy as an offset against th e low er costs of p ro d u c tio n of larg er u n its .' In th e lig h t of w o rld w id e p ro b le m s of th e steel in d u stry at th e p re se n t tim e, it m ay be th a t m o re a tte n tio n sh o u ld have b een paid to th is sentence.
T h e in te g ra te By the m id d le of 1943, th e m ax im u m p ressu re on p ro d u c tio n had passed and a tte n tio n was tu rn e d to p lan n in g for after the w ar. N ow the c o n d itio n s for p lan n in g had becom e q u ite changed from fo rm e r days. T h e G o v e rn m e n t assum ed co n tro l of the iron and steel in d u stry in S e p te m b e r 1939. N ew plan s h ad to be c o n sid e re d in fo u r q u a rte rs: th e C o m p a n y , th e B ritish Iro n a n d S teel F e d e ra tio n , th e Iro n and Steel C o n tro l (su b se q u e n tly B oard) an d , finally, th e M in is try of S u p p ly .
As th e p la n n in g becam e m o re and m o re tech n ical, th e C olville a
T h e se plans w ere n o t well received by th e F e d e ra tio n . T h e ir tech n ical advisor, D r T . P. C o lclough, w ho h ad b een one of th e a u th o rs o f th e 1929 B rassert R e p o rt, arg u ed for th e p ro p o sal in th a t R e p o rt, involving d ev e lo p m en t of an e n tirely new w orks located on a tid ew ay site dow n th e C lyde fro m G lasgow . T h is was to be th e n u c le u s for fu tu re d ev e lo p m en ts th a t w o u ld even tu ally replace th e ex istin g w orks. C o lc lo u g h 's pro p o sal was a d o p te d by th e F e d e ra tio n an d in clu d e d in th e ir 1945 su b m issio n to the M in istry o f S u p p ly . L o n g d iscu ssio n s w ith C olvilles and M c C a n c e ensued.
T h e n e w -site p ro p o sal so u n d e d like th e b o ld new in itiativ e, b u t it does n o t really seem to have b een a good idea. O re ships u n lo ad in g d irectly at the w orks w ould c e rtain ly low er one cost, and th e B rassert re p o rt in 1929 had co n clu d ed th ere was a saving w hen th e assem bly of all th e re q u ire d raw m aterials w as c o n sid ered . H ow ever, by 1947, th is w as n o t th e case. T h e re had been changes in rail charges, and now th e in creased cost o f coal tra n s p o rt to th e new site o u tw eig h ed th e saving on ore h a n d lin g . T h e p ro p o sed sites at In c h in n a n or by th e E rsk in e ferry p ro v ed to be too sm all and in tro d u c e d geological p ro b le m s. T h e e stim a ted cost of th e new w orks in 1947 was £ 5 5 m illion, w h ich w ould c ertain ly have p u t C olvilles in to the h a n d s of financial in stitu tio n s, w hereas th e p ro p o se d d ev e lo p m en t of the existing w orks was at £ 1 7 m illion. F u rth e r, th e w hole social u p se t and the cost in closing dow n one c o m m u n ity and b u ild in g a new one w ere neglected.
T h e C lydeside plan and th e o p p o sitio n to the C olville p roposals fo u n d ere d w ith th e collapse of th e first Iro n and Steel B oard in 1948 follow ing the G o v e rn m e n t's n a tio n a liz atio n pro p o sals. In retro sp e c t, it can be seen th a t a C lydeside site w ould have p ro v ed to be in the w ro n g place, th e g ro w th in th e size of ore carriers was n o t foreseen. T h e ore d isc h a rg e facility ev e n tu a lly b u ilt at H u n te rs to n on a coastal site can take c a rrie rs of u p to 350 000 to n s. D u rin g th e 1930s a n d 1940s w ith so m u c h to do, S ir A n d re w h ad little o p p o rtu n ity fo r p e rso n a l rese a rc h , b u t he read w idely an d th o u g h t. W h a t really p leased h im w as to find so m e th in g to calculate, for in all th in g s he so u g h t a q u a n tita tiv e a p p ro a c h . T h e p ro d u c t o f all th is w as a n u m b e r of review lec tu re s to th e W e st of S c o tla n d Iro n an d Steel In s titu te and to the Iro n and S teel I n s titu te . H is 'A p p lic a tio n o f p h y sical c h e m istry to s te e lm a k in g ' (1938) re c o n sid e re d all th e reactio n s involved and es sen tially u p d a te d his im p o rta n t 1925 p a p e r in lig h t of th e new er th e rm o d y n a m ic data. In 'In g o ts a n d in g o t m o u ld s ' (1930) , by m ak in g sim p lify in g b u t sensible a p p ro x im a tio n s, he w as able to give a q u a n tita tiv e tre a tm e n t of th e th e rm a l p ro b le m s o f solidification in a m o u ld , a n d th is b ro u g h t o u t som e u seful p ractical c o n sid e ratio n s. F ro m his H atfield M e m o ria l L e c tu re (1949) on 'T h e plastic b e h a v io u r of so lid s', it is e v id e n t th a t he was n o t th e n reco n ciled to th e d ev elo p in g and e v e n tu a lly successful d islo catio n th eo ry , b u t th e ty p e o f co n sid e ratio n he u se d w as n o t u n re la te d . It is of in te re st to no te th a t, by th e tim e of his 1951 P re sid e n tia l A d d re ss to th e In s titu tio n of E n g in e ers and S h ip b u ild e rs in S c o tla n d , it was B ra g g 's b u b b le m odel th a t h ad co n vinced h im of th e ph y sical reality o f dislo catio n s.
S ir A n d re w 's p a p e rs w ere all clearly w ritte n . T h e y c o n ta in som e neatly p h ra se d asides. T w o exam ples will illu strate this. In his first m ajo r p a p e r, he c o m m e n te d th a t 'w o rk sh o p o b se rv a tio n s can generally be relied on, it is w o rk sh o p e x p la n a tio n s th a t te n d to be u n h a p p y '. In th e 1951 P r e sid en tial A d d ress: 'I have alw ays k n o w n th a t to th e e n g in e e rin g m in d lack of know ledge has n ev er b een a b a r to p ro g re s s '.
As m ig h t be ex p ected , S ir A n d rew d eveloped a stro n g research d e p a rtm e n t at C olvilles. H e h ad a general influence on th e w ork done, b u t did n o t have th e tim e for detailed d ire c tio n . A n u m b e r of im p o rta n t c o n trib u tio n s w ere m ade, p a rtic u la rly to b rittle fra c tu re , creep and w eld ab ility p ro b le m s.
M o r e d e v e l o p m e n t p l a n s a n d t h e s t r i p m i l l
T h e final version of th e C olville pro p o sals for th e F e d e ra tio n 's S econd D e v e lo p m e n t P lan was su b m itte d in 1953. It was essentially d e te rm in e d by Sir A n d rew .
In ste a d of closing dow n H allside, as p reviously p lan n ed , it was p ro p o se d to co n v e rt it to electric fu rn ace steelm aking w ith an annual capacity of 100 000 tons. T h e m ajo r feature, how ever, was th e in te n tio n to b u ild a b last fu rn ace at M o th e rw e ll on a site adjacent to th e D alzell and L a n a rk sh ire p lan ts and to develop in te g rate d iron and steelm aking th ere. T h is was th e b eg in n in g of th e R avenscraig com plex. T h e se p roposals w ould raise th e annual capacity to m illion tons.
In th e co u rse of d isc u ssio n of th e v ario u s v ersio n s o f th e p lan at th e F e d e ra tio n , th e re was som e h a rk in g back to th e n e w -site p ro p o sa l, b u t in th e e n d th e C olville ideas w ere a ccep ted by th e F e d e ra tio n an d by th e S eco n d Iro n a n d S teel B oard in 1954.
T h e s e d iscu ssio n s took place ag ain st th e b a c k g ro u n d of th e first n a tio n a liz atio n of th e in d u stry in 1951. T h e co m p an ies re ta in e d th e ir id e n titie s and w ith a change in G o v e rn m e n t th e n a tio n a liz a tio n was only effective for a b o u t a year. H o w ev er, r e tu rn to p riv a te o w n e rsh ip took som e tim e. F o r C olvilles, th is w as n o t a c co m p lish e d u n til 1955. S ir J o h n C raig re tire d a year later, and S ir A n d re w b ecam e C h a irm a n and M a n ag in g D ire c to r.
V ery q u ickly, th e T h ir d D e v e lo p m e n t P lan cam e along. A lth o u g h th is tim e th ey had to go th ro u g h th e ad d itio n a l step of su b m issio n to th e O rg a n iz a tio n for E u ro p e a n E c o n o m ic C o o p e ra tio n (O .E .E . In O c to b e r 1956, S ir J o h n M o riso n , C h a irm a n of th e Iro n and Steel H o ld in g and R ealisation A gency (the b o d y c o n c ern e d w ith d e n a tio n a l ization of th e in d u stry ), e n q u ire d of S ir A n d re w w h at th e reactio n w ou ld be to the su g g estio n of in sta llin g a w ide strip m ill in S co tlan d . T h e in tro d u c tio n of such m ills in A m erica h ad g reatly im p ro v e d th e surface q u ality and red u c e d th e cost of steel sheet used for car b o d ies and o th e r press w ork. In th ese m ills, th e steel goes c o n tin u o u sly th ro u g h a series of roll stan d s linked in ta n d e m . In each, it is red u c e d in th ick n ess and increased in length, so th e sheet em erges fro m th e last rolls trav ellin g a b o u t 30 m iles p e r h o u r. T w o u n its are involved. In th e first, th e steel is ho t rolled and coiled for easy h a n d lin g . S om e is sold at th a t stage, b u t th e rest is c o ld -ro lled in th e second u n it. T h e re w ere th re e su ch in stallatio n s in B ritain, tw o in S o u th W ales, one at S h o tto n . T h e p re d ic te d d e m a n d for sheet ju stified a fo u rth strip m ill and m an y u n likely locations w ere p ressed by local in te rests looking for fresh em p lo y m e n t p ro sp ects. In the end, only tw o e m erg ed for serious co n sid eratio n s; L la n w e rn , n e a r N e w p o rt, in S o u th W ales a n d R avenscraig in S cotland. It w as recognized th a t th e existing d e m a n d in S co tlan d was too sm all to ju stify a m ill, b u t the G o v e rn m e n t's h o p e was th at, if the facility w ere th ere, lig h t in d u stry using sheet and possibly th e m o to r in d u stry w ould follow . It w as also recognized th a t initially p ro d u c tio n w ould be at a loss u n til th e d em an d developed. T h e Steckel m ill w ould have been closer to estab lish ed d em an d , b u t the surface q u a lity was u n su ita b le for cars. S uch was the b eg in n in g of th e sto ry of the co n tro v ersial strip m ill, th e last big d e v elo p m en t w hilst C olvilles existed. S ir A n d re w d id n o t take long in rep ly in g to th e e n q u iry fro m S ir J o h n M o riso n , fo r he h a d alread y th o u g h t th is o u t in c o n n e c tio n w ith th e S teckel m ill. T o s u p p ly th e steel to s u p p o rt a d d itio n a l sh eet p ro d u c tio n , a n o th e r b last fu rn a c e w o u ld be re q u ire d a n d th e co king coal su p p lie s in S c o tla n d w ere in su fficien t for th is. A d d itio n a lly , th e m ill w o u ld be q u ite u n p ro fita b le .
H o w e v er, in th e C a b in e t, Iain M a cle o d a n d D a v id E ccles p resse d for th e schem e. M a c L e o d 's view was th a t 'he w o u ld face up w illingly to th e losses on th e s trip m ill b ecau se th ey w o u ld be s u b sta n tia lly less th a n the agg reg ate u n e m p lo y m e n t p a y m e n ts and th e b alance w o u ld be fav o u rab le to th e gen eral n a tio n a l e c o n o m y '. F a ir se n tim e n ts, p ro v id e d th a t the G o v e rn m e n t w ere in fact b e a rin g th e losses, n o t tra n s fe rrin g th e m to so m eo n e else. In th e en d , for political ex p ediency, th e G o v e rn m e n t ap p ro v e d o f strip m ills at b o th L la n w e rn and R avenscraig, in spite o f S ir A n d re w 's m isg iv in g s a b o u t th e viab ility of such a m ill at R avenscraig alone. T h e n , h aving reap ed political cre d it for th e schem e, the G o v e rn m e n t dragged its feet over im p le m e n tin g it. T h e ir su p p o rt was lim ited to a m ax im u m loan of £ 5 0 m illio n , n o t at any special rate, b u t th e going one. G o n e was the brave talk of facing th e losses. In d ee d , th ey trie d to get away w ith len d in g less th a n th e agreed m ax im u m . T h e re w ere technical financial p o in ts a b o u t th e m e a su re m e n t o f profit. W h a t was 'politically d e sira b le ' was c o n tin u a lly an im p o rta n t c o n sid e ratio n to th e G o v e rn m e n t. A t one stage, Sir A n d rew th re a te n e d to sto p th e w hole schem e. T e c h n ic a lly , th e d e v e lo p m en t w as m u ch b rig h te r. T h e orig in al p lan was m o dified because th e Iro n and S teel B oard su g g ested in 1959 th a t th e re was a n eed for a fu rth e r q u a rte r of a m illio n to n s of sheet. In view of his d o u b ts a b o u t th e schem e, it m ay seem su rp risin g th a t S ir A n d re w accep ted th is, b u t, in p lan n in g , difficulties had b een reco g n ized in th e initially p ro p o se d balance of lig h t plate and sheet. A lso, it em e rg ed th a t a tech n ically s u p e rio r cold ro llin g m ill co u ld be u sed at th e h ig h e r p ro d u c tio n level. F u rth e r, it se ttle d an a rg u m e n t w ith the B oard a b o u t the n eed for a th ird b last fu rn a c e at R avenscraig. T o su p p ly th e a d d itio n a l steel for th e strip m ill, an increase in capacity to 3^ m illio n to n s was n eed ed . A n a
In 1965, th e year in w h ich he becam e 76, w ith the strip m ill estab lish ed , and w ith n a tio n a liz atio n b re a th in g do w n th e C o m p a n y 's neck, Sir A n d rew re tire d fro m his C h a irm a n sh ip of C olvilles. T w o years later cam e n a tio n a liz atio n .
O t h e r a c t i v i t i e s
T h e U n iv e rsity of S tra th c ly d e ow es a p a rtic u la r d e b t to S ir A n d rew . In 1950, he becam e C h a irm a n of th e g o v ern in g b o d y of the R oyal T e c h n ic a l College, ren a m ed th e R oyal C ollege of Science and T e c h n o lo g y in 1956. T h e re was a so m ew h at exceptional, and n o t en tirely h a p p y , rela tio n sh ip w ith the U n iv e rsity of G lasgow . R oyal C ollege stu d e n ts took e ith e r the G lasgow degree or th e C ollege associateship. S ir A n d rew began m oves to o b tain in d e p e n d e n t u n iv ersity statu s for th e C ollege in the 1950s. T h e se efforts w ere red o u b le d w hen S .C . (now S ir Sam uel) C u rra n , F .R .S ., d e te rm in e d and sin g le -m in d e d on th is topic, becam e P rin c ip a l in 1957. By 1961, th e ir p a rtn e rs h ip h ad w on favour for the idea at th e U n iv e rsity G ra n ts C o m m itte e . S ir S am uel recalls th a t after a m eetin g w ith S ir K e ith M u rra y , U .G .C . C h a irm a n , at w hich th is was confirm ed, he and S ir A n d rew w en t for a ce le b ra to ry cup of tea at th e A th e n a eu m , b u t tea had no t yet sta rte d . Im p le m e n ta tio n of th e plan was delayed by the a p p o in t m en t of the R o b b in s C o m m itte e to co n sid er th e U n iv e rsity p a tte rn for the w hole c o u n try , b u t th e tra n sfo rm a tio n to th e U n iv e rsity of S tra th clyde was c o m p leted in 1964. A p p ro p ria tely , Sir A n d rew was am ong the first recip ien ts of an h o n o rary degree. H is co n n ectio n w ith S tra th c ly d e is co m m em o rated in the nam es of tw o of its b u ild in g s, the M cC an ce and the Colville, th e latte r h o u sin g the m etallu rg y d e p a rtm e n t.
S ir A n d re w w as active on a n u m b e r o f scientific bo d ies. H e b ecam e a m e m b e r of th e W e st of S c o tla n d Iro n a n d S teel I n s titu te in 1911. R e ad ers k n o w in g G lasg o w m ay be in te re s te d in his th e n ad d ress: 63 L a u d e rd a le G a rd e n s, H y n d la n d . H e was P re sid e n t o f th e In stitu te d u rin g 1933-37. H e becam e a m e m b e r of th e Iro n a n d S teel In s titu te in 1914 and w as P re sid e n t in . H e w as P re sid e n t o f th e In s titu te of E n g in eers and S h ip b u ild e rs in S cotland in 1951-52 and regularly a tte n d ed th e ir m ee tin g s u n til a few years ago, w h e n ill-h e a lth p re v e n te d this. S ir A n d re w served as P re sid e n t o f th e B ritish Iro n and S teel F e d e ra tio n in 1957 a n d 1958. As c h a irm a n of th e M ech an ical E n g in e e rin g R esearch B oard, D e p a rtm e n t of Scientific and In d u stria l R esearch, he was resp o n sib le for locating th e N a tio n a l E n g in e e rin g L a b o ra to ry at E ast K ilb rid e ra th e r th a n n ear L o n d o n . H e was D e p u ty L ie u te n a n t for L a n a rk sh ire . T h e n , tak in g th e w orks p u t to g e th e r by S ir J o h n C raig in th e 1930s, he c o n c e n tra te d steelm aking, d eveloped tw o in te g ra te d iro n and steel plan ts, in itia ted oxygen steelm ak in g and dev elo p ed electric fu rn ace steelm aking. T h e ro llin g m ills w ere rep eated ly m o d ern ize d at th e various w orks and th e w ide strip m ill was co m m issio n ed . T h e steelm aking capacity of C olvilles was raised to 3J; m illio n to n s in 1965 (U .K . o u tp u t was th e n 27 m illion tons). S om e critics felt th a t his d ev elo p m en ts w ere too cautious. T o o cau tio u s or very wise? In th e years th a t S ir A n d rew was C h a irm a n , th e average an n u al tra d in g profit of C olvilles w as £ 8 m illion. L o an in te re st was m o d est u n til the strip m ill cam e along, w hen it rose to £ 2 -4 m illio n in 1962-65.
In p re se n tin g the B essem er G o ld M edal of the Iro n and Steel In stitu te to Sir A n d rew in 1940, th e P re sid e n t said '. . . th ere are o th e r m o n u m e n ts to his g reatn ess w h ich w ould rem ain in S cotland long after the m em o ry of the m edal h ad faded, at any rate from o th e r m in d s th an his ow n, and they w ould be th e w orks in S cotland w hich had been erected and w hich bore his s ta m p '. A las, no. M u c h was added after 1940, b u t C lyde Iro n , L a n a rk sh ire and H allside are no m ore and only relatively m in o r p lan t rem ain s at D alzell, G len g arn o ck and C ly d eb rid g e. T h e p rin cip al survival is the R avenscraig com plex, of u n c e rtain fu tu re . It has to be recognized th a t the steelm aking rev o lu tio n involving the com plete rep lacem en t of o p en h e a rth by oxygen ste e lm a k in g has h a d to be a c co m m o d a te d , a n d th a t th e re has b een a te rrib le fall in steel d e m a n d . B u t, it w o u ld be in te re stin g , a lth o u g h im p o ssib le, to know how a c o n tin u in g C olvilles T h e second, w o u ld have b e e n th e life o f a fu ll-tim e rese a rc h scien tist. T h e d e m a n d s o f th e first, in c id e n ta lly in v o lv in g h im fo r years in reg u la rly s p e n d in g tw o n ig h ts a w eek in th e sle e p in g car b e tw e en G lasgow an d L o n d o n , left little tim e fo r th e seco n d a n d very little tim e for a n y th in g else. H e lived w ith in h is m in d .
S ir A n d re w w as o f stro n g p e rso n a lity a n d d istin g u is h e d a p p e ara n ce . H is style o f m a n a g e m e n t m ig h t be c o n sid e re d o ld -fa sh io n e d . H e c o n su l ted , b u t th e n he d e c id e d . W ith in C olvilles, h e w as h e ld so m e w h at in aw e. In d e e d , th is w as tru e o u tsid e th e C o m p a n y in o th e r b o d ies o f th e in d u stry . T h o s e close to h im all c o m m e n t on h is excessive shyness. P ossibly rela te d w as th e im p re ssio n he te n d e d to give o f aloofness a n d fo rm ality . E v en w ith colleagues h e w as w ith o u t th e ease o f C hristian n am e term s. H o w ev er, to A r th u r K ilb y , C h ie f M e ch a n ica l E n g in e e r a n d D ire c to r of C olvilles, w ho w o rk ed w ith S ir A n d re w a lm o st daily fo r m an y years, th is im p re ssio n w as m islea d in g . S ir A n d re w 'h a d a stro n g sense o f h u m o u r, w as an excellen t ra c o n te u r a n d a fte r-d in n e r sp eak er a n d en jo y ed e n te rta in in g a n d b e in g e n te rta in e d in a close circle o f frie n d s a n d b u sin e ss asso ciates'. I t w as in d ee d , in th e sm all fam iliar g ro u p th a t S ir A n d re w w as m o st at ease. O f S ir A n d re w at C olvilles, A r th u r K ilb y has also w ritte n 'he was a p e rfe c tio n ist an d d id n o t suffer fools gladly, b u t he w as alw ays s c ru p u lously fair an d u n d e rs ta n d in g an d w o u ld n e v e r pass ju d g e m e n t w ith o u t closely e x a m in in g all th e facts a n d giving all th e p a rtie s in v olved th e o p p o rtu n ity to state th e ir case; he w o u ld n e v e r accep t an excuse, b u t was alw ays p re p a re d to listen to an e x p la n a tio n . H e c o u ld be very severe in an alm ost sch o o lm asterly w ay w h e n tro u b le w as d u e to som e co m p arativ ely m in o r cause b u t in th e case o f a m a jo r m ish a p he w as alw ays available for advice and s u p p o rt.' D r A. H . L eckie gives a p e rso n a l reco llectio n fro m o u tsid e C olvilles:
'S ir A n d re w 's so m ew h at m ag isterial a ttitu d e concealed a basically kin d ly n a tu re w h ich e x te n d e d to q u ite ju n io r staff, as I rem e m b e r m yself. E arly in W o rld W a r I I , w h en I w as a ju n io r research w orker on th e in d u s tr y 's c e n tra l rese a rc h staff, I was in v ite d to C ly d e b rid g e to look at som e p ro b le m s th e y h ad w ith one o f th e op en h e a rth fu rn a c e s. D r M c C a n c e , as he th e n w as, asked m e to call at th e H ead Office in G lasg o w b e fo re going to C ly d e b rid g e , so on arrival in G lasg o w off th e n ig h t tra in I w e n t to th a t office a n d w as u sh e re d in to a p a n e lled a n te -ro o m . S oon, D r M c C a n c e a p p e a re d an d apologized becau se he w o u ld have to keep m e w aiting; a B oard m ee tin g to d iscu ss som e u rg e n t w a r-tim e p ro b le m h ad b een called, b u t he did n o t e x p ect it to last long. A fte r h a lf an h o u r or so, D r M cC an ce a p p e a re d again to say th e m ee tin g was still c o n tin u in g , b u t he did n o t e x p ect it to go on b e y o n d a q u a rte r of an h o u r or so. A fter th is q u a rte r o f an h o u r, he a p p e a re d again to say th a t he feared th e m ee tin g was still in full activ ity a n d I had b e tte r go on to C ly d e b rid g e , and he w o u ld get his ow n car a n d d riv e r to to take m e th e re . C o n sid e rin g th a t m o st in d u stria lis ts in th a t situ a tio n w o u ld have se n t a secretary w ith those m essages, or m ig h t even have fo rg o tte n all a b o u t th e w a itin g ju n io r, I th o u g h t D r M c C an ce h ad show n rem ark ab le c o u rtesy .
'M a n y years a fter th is, as th e m e m b e r of th e Iro n and S teel B oard staff re sp o n sib le for tech n ical m a tte rs, I a tte n d e d m an y m eetin g s w h e re S ir A n d re w and his colleagues w ere p re se n tin g p ro p o se d d e v e lo p m en ts in th e C olvilles g ro u p , m ain ly at R avenscraig. T h e B o a rd 's d u ty was to co n sid e r d ev e lo p m en ts in the c o n te x t of th e efficiency of th e U .K . steel in d u stry as a w hole, so q u ite a lot of d e ta ile d q u e stio n s w ere asked. L ittle can be m o re irrita tin g to a senior in d u stria lis t th a n h aving his carefully w orked o u t and co n sid e red plan s q u e stio n e d in detail, p a rtic u la rly w h en som e of th e q u e stio n e rs are a c c o u n ta n ts o r eco n o m ists w ith little d ire c t w orks experience. Y et, in all th o se d iscu ssio n s, how ever co n te n tio u s, Sir A n d re w nev er lost his te m p e r o r even raised his voice. H e h ad th a t rem ark ab le facility of p u ttin g his case w ith fo rm id ab le s tre n g th yet k eeping the m o st g en tlem an ly d e m e a n o u r th ro u g h o u t.' S ir A n d re w m a rrie d Joya H a rrie t G ladys B u rfo rd in 1936. T h e y had k n ow n each o th e r for som e 14 years before m arriag e, and h ad kep t up a len g th y detailed co rresp o n d en ce; Joya B u rfo rd h ad w orked for the F o re ig n Office and h ad sp e n t m u ch of h e r tim e ab ro ad . In perso n ality , th ey w ere o p p o sites, S ir A n d rew , th o u g h tfu l and shy, L ad y M cC ance, sm all and vivacious. T h e y h ad tw o d a u g h te rs, N a th a lie and C h arm ian .
L ad y M cC an ce was a q u ite o u tsta n d in g p u b lic speaker, capable of b eing w o n d erfu lly h u m o u ro u s, and in g reat d e m a n d in this role. She u n d e rto o k a lot of p u b lic w ork. H e r u n tim ely death in 1969 was a great loss to S ir A n d rew over th e long n u m b e r of years th a t rem ain ed to him . S h o rtly before h e r death , S ir A n d rew h im self developed cancer of the th ro a t, b u t recovered. H ow ever, cancer was to rec u r again later.
In re tire m e n t, S ir A n d re w w ith d re w fro m m o st o f his fo rm e r activ ities in a fairly sh o rt tim e, a lth o u g h he rem a in e d on th e B oard o f th e Royal B ank of S c o tla n d and as C h a irm a n of C olvilles C lu g sto n S h an k s. H e reta in e d his in te re st in science and w o rk ed on ideas in rela tio n to creep. B ut th e re w ere also lig h te r in te rests. F ro m his early days, he was k n o w ledgeable a b o u t m usic. H e enjoyed good food a n d w ine. In d e e d , in later life, he becam e q u ite a cook. P e rh a p s th is w as c a p italizin g on his early e x p erien ce of m ak in g b rea k fa st on th e office fire at C lyde A lloy. H e also h ad a g reat love for th e h isto ry o f a rt and even w h e n over eig h ty he visited o u tly in g c h u rc h e s in V enice and elsew here on th e c o n tin e n t to see little -k n o w n m asterp ieces.
S ir A n d re w was a rem a rk a b le m an. H e achieved a g rea t deal in a long life. A valuable referen ce has b een 'C olvilles a n d th e S c o ttish steel in d u s tr y ', P e ter L . P ayne, C la re n d o n P ress.
T h e p h o to g ra p h re p ro d u c e d w as taken in 1963 by J o h n M ackay, and we are g rateful to th e Glasgow H erald for p e rm issio n to use it.
